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Diegr My Skacll

This isin FESPONSE 10 your emait of July 31, 2015, o Marcis Miz ol my saff) reque .@iémz a
determination of apphicability for & planned pﬁ"{‘j*‘iﬁ% by elveling Internatiopal LLO {(eCyeling)
under 40 OFR part 60 subpart Be - Standards of Performance for New Stationary ixwmw
Hospital/h adzgm sipcrous Waste Incinerators (HMIWTL eUveling 13 proposing 1o tnstall
Plasma Assisied Pyrolviic System (PAPS), developad by Paragon Waste Solutions, LLC, in
Ulmer, 5O You had prmzm&sh submitted a pormit application and supporting information o
the South Carclina Department of Health and Envirommental Contrel (DHECY, and which they
provided to us under separate cover. In addition to these materinls, #aff from the Offcs of Alr
Quality Planning and Standards (OAQPS), Office of Complianes f@i} {(thes of General
Counsel {OGT EPA Region IV, 8C DHE L and Faragon Waste Selutions, LLC, have had
several phone calls and comat! exchanges mﬁ& vou o disouss additional detadls, «&ccs:}vaiim: o the
information vou provided 10 us, we developed the following swrmary which we will use to make
our determination. We shared this summary with vou, prior o making this deerminatdon, w
eosure that we were in agreement on the detatls that vou provided. In addition o the dewdls
meovided, there was discussion as o whethey the exemption at &i}ﬂ. S0e{f) for “any pyrolysis unit®
might apply to the PAPR. On the basis of the detalls vou provided, BP ;k hay determined that the
exemption for “any pyrolysis unit” does not apply. Furthormore,  constructed and operated as
c%ss;z“zrw? e PAPS will be subject 1o 440 CFR part 60 subpant Bo (HMIWY standards),

Background

1. The svstem is dexeribed wechnically as 2 “plasms assisted pyrolvtic system”™ (PAPSY with
a trademark name “Coronalax”

2. The syvstemn will be instalisd by oOvaling in Ulmer 8¢

3. The svstem will b used to destroy hospital, medical and infectious waste with no energy
recovery of subsaquent use of the gasoous omissions fiream,

BemyeledReryaisble
Pt ol B 3Nk o r.x.-.“ﬂ“ e
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sed on the o m:mnm date, if subject o HMIWT standards, the unitwould be a new

Lo
i}if
f:f,

Coronslay svelem

1. The Corenalux sysiem consists of throe chambers:
a Primary Chamber
b Low energy plasma chambey
¢ Residence chamber
. The sysiem can process approximately 2000 pounds of waste por bateh and cach baich
takes & P orosimately four 1o six hours to complete depending on the natury, density and
composition of the waste,
The system is integrated such that sireams generated from the primary chamber fow
direnily to the low energy plasma chamber to the residenes chamber. This flow oeours
continusushy within the bateh
4. Afier the low energy plasma chamber, the stream 18 routed 10 the residence chamber. In
the event the waste would contaln procurstes for the formation of acidic gasses, an msert
containing 8 caustic scrubber would be introduced within the restdence chamber and the
as routed throvgh e tnsent in the residence chamber,’

o]

(]

e

Primary Chamber

1. The primary chamber has two natural gas burmners. The {lame from the natural gas bumer
is divected into the primary chamber. In order 10 insure that the Hame does not come
direet contact with the waste, eCUveling will lnstall 2 metal shield to compleiely cover the
flame.

2. The nanurad gas burner 18 eperged Prich™ to Bmit excess aly inroduced o the primary

chammber,

The burners heet the primary chamber and initiate the process by reaching ignition

semmerature of the waste, bag the burner fame doos not divectly contact the waste for

such igniton.

4. The natural gas bumers will tum off once the desired temperature 18 reached, but will

then modulate on and off throughout the process 1o mainiain the tomperature in the

orimnary chamber when waste flow is inconsistent (eCUyoling states that this is oflen the
casel. When the burners are “on” the burner Hame{(s) will not come in direst contact with
the waste,

Operating tempoerature s 600-900F, but can reach as high ay 15300F, depending on the

nature of the waste, Specifically, towards the end of the cyele the remperature will be

increased fo maximize the removal of carbon from the ash

sl

£53

$This determination 1s not predicated on whether a caustic serubber i3 installed, eCyeling should
work with their delegaied authority to determine whether a caustic serubber will be neaded

3

ED_006088_00000330-00002



£ The chamber is endothermie® as demonstrated by the heat load provided by the burmners,
The burners inject as many as & mitbon BTU per our, The added heat is needed when
the “gases” coming off the waste are inconsistent. The gases goming out of the first
shamber are hot in order 1o maintain tempersture in the vest of the system. The initial
phases are where most of the FLO is formed, and the cooling effest of the water dus to iis
high specific heat works 1o keep lomperstwes low, The large volume of gases during the
imnitial siapes also mainiaing g constant How, carrving heat away. As the reaction proceeds
10 its end, the water is entirely depleted and does not provide any cooling. The How out
of the chamber drops significantly, so the systom fonds 1o sit as & hot box due 1o the
extensive insulation, At the end of the bach there also tends to form more short chaln
hvdrocarhons than long chain hydrocarbong, and the short chains vend 1o have a higher
calorific value when -2 ey decompose, which pushes (e temperature up.

7. The wypical operating conditions for the primary chambey include an indtidd purge oyele
prior to jgnition of the burners. Thiy is o safery feature o enswre there are no combustible
componenis in the atmoesphere surrounding the waste” The purge ovele is preset and runs
for two mingtes, Following the purge the aiv inlet valves avtomatically close, and the
burner ignition sequence beging. The suction fan acting on the chamber rung continually
during the cvele, with the chamber under 2 vacuum of approximately 810 inches of
water colurmn (approximately 173 pai), Most of the atr is evacuated following the closurs
of the valves, and the small amount of remaining alr is inmedistely consumed when the
burners tm on. No oxvgen 1s added and the burnor runs fuel rich 1 aveid excesz aly
betng introduced. Unee the burners turn on, the chamber s with bumer combustion
gases and the fan runs continuously to evacuate the chamber and keep it under saﬁum .
Cace the waste beging (o break down, the gases coming froon the waste alse il the
chamber, E?}a‘: primary chamber volatlizes any intermediate char, oils, orrela Eeci

products o producs a2 gas such gt the composition of the chamber will consist of

3§

ﬁ}fﬁmc&ﬁmgm O HGL CO, G draplets, soot, tar, and associated compounds,

Loy Boegey Plasms Chanher

1. Hesultant gas from *25;6;:;% ST above sniers the fow energy plasma chamber. eCyoling
refors 1o

<. There is one natural gas burner located in the plasma chamber,

3 The chambor oporates ot spproximately 1200F 10 1300 F depending on the BTU valug of
the “smoke” penerated.

4. The process i a free radicel accelerated oxidation process.

5 gas as “smoke”

¢ Based on the temperature profiles that vou prov ided for the primary chamber, EFA isnot
convineed that the entire process within the primary chamber i3 endothermic, hmww:; for the
reasons disgpussed 1o the body of our response, we are not basing our determination on whether
the chamber 18 8 pyrolvsis unit arpe, whether (e process in the privnary chamber @ endothermic
does not have bearing.

? Rased on the temperature profiles that vou provided for the primary chamber, FPA is not
convineed that the chamber is evacuated. Sew discussion in the hody of the lener,

3
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3. The low encrgy plasma systemy” is best described as an electron pun where the gun
creates an eleeiron cascade at the end of the wbe and releases these slecirons into the
chamber,

$. The electron gun is not a high temperatre soures, The electrons have a low ther
foad, but very hugh kinetic energy.

7. The electrons generated inthis way collide with molocules o the chamber, and o tum
jonize those molecudes. The lonized molesules of free radivals formed in tumn react with
the hvdrogarbon stream o aceclerate the froe radicad oxidation process that naturally
takes place with }zx«f::‘iwcaﬁmnss,

8. The process iz exotherm

9. The only “conventional mmf&umisﬁn” in the plasma chamber ts from the bumer used ©
maintain the emperature sonstantly and at tie sof point

Residence Chamber

o

The purpose of the chamber s (o complote the oxidation process of the remaining carben

based partiouiaies. The particies are in the ppm range, making ¥ impossible to creale 8
conventional "flame” or Yeombustion.”

2. There is one natural gas burner in the residence chamber,

3

The tempersture of the residence chamber Is approximately 14501,

EPA Bewnnnue

According W §60.50¢, the atfected facility 1o which 40 CFR part 60 subpart E¢ applics is sach
individual hospilalmedical/intectious wasie ncinerator ;}EME‘& Ty constructed, in relovant part,
after December T, 2008, HMIWT is defined a1 $60.5 10 as “any device that combusis any amoun
of hospital waste and/or medical/infectious waste.” eUveling provides that the Coronalax
system will by used 1o degiroy hospital, medical and infectious waste and will be constructed
afier Decomber 1, 2008

Thore is an exemption a1 §60.300(f) lor Yany pyrolvsis unit” where the toom Ppyrolvsis” is
defined &t 8603 1¢ &8 the “endothermic gasification of hosplial waste andfor medicalintbctious
waste using oxiernad energy.™

We do not believe that the exemption for Yany pyrolys E unit” iy applicabis to the Coronalux
systenn In past commications with BERA {see July 21, 2015, cmail from Fortunato Villamagna
{Parsgon Waste Solutions, LLC) to Mareia Mia g,_xE‘A}}, the process (o the prinsary chamber of

¢ See “Using Non-Thormal Plasma to Control Alr Pollitants” EPA-4SE/R-03-001; February
2003

fEPA discussed pyrolysis in the June 24, 1996 re-proposal for HMIWY (see 61 FR 317387 and
coencwrrently developed a draft regudation for pyrolysis units {see Legaoy Alr Diocket A-81-61,
Bemn IVLB-5361 Inthe Septomber 13, 1997 Onal rale {soo 82 PR 48348) IPA deferred on
developing standards for pyrolvais units and determined that the HMIWT standards wers not
appropriate for pyrolysis uniis. Subseguently, the oxemption and definitdon of “pyrotvais wnlt”
was wromuigated at §580.50e{{) and 60.51¢, regpoctively.

4
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the Coronalux svstem has been desoribed by vou a3 a “pyrobysie” process, however, additional
information that we }E‘ﬁi”ii‘i‘ii‘iiﬁ from vou indicate that the three chambers (priumary, low energy
plasms and residence} operate 28 a system and therefore we should evaluate them as a syslem.
This 15 beeguse the gas stream generated in one unil i immedintely and continuousiy routed 1o
the next unit and the operagion of the prior unil is Integrad 1o the oporation of the subseguent unil
Enissions are not emitted 1o the steosphere untll the gases have passed through all three
chambers, Some of the units, according (o youwr mg:ﬁ@mmz* are endothermic {e.g., the primary
chamber: while some are exnthermic {&.g,, a.,h&. fow onergy plasma chamber and residence
chamber) Thersfore, beosuse the Coronolaux system i not “endetbormic” theoughowt the
system, we do not behieve that the Coronalax systom meets the sxemption for Yany pyrolysis
unit” as “pyrolysis” is defined in the HMIW! standards. However, this alone does not mean that
the system i therefore subjeot o the HMIWT standurds.

i the February 27, 1995 proposed rule®, we desoribe a typical HMIWI design system:
In sach of the design systoms, sequential combustion operations typically are carned oul
i b separate chambers: primary and sceondary, In the primary chamber, the waste i3
loaded and fgnited, the volatile organie compoenens driven off) and the nonvelatile
materials combusted 0 agh. The volale organic components roloass CA from the primary
chamber are combusted in the secondary chamber, (See 60 FR 10670

We promulgated the definition of the two chambers as follows:

rimery Chamber muans the charpber tnoan HMUWT that receives waste maternial, in

which the waste 8 ignited, and from which ash g removed,

Secondary chamber means g component of ?fn » FHMIWT that receives combustion gases
from the primary chamber and in which the combustion progess §s completed.
See 60,5310 Defindtions,

As provided in vour deseription, the Corenalux primary chamber volatilizes any intermuediate
char, oils, or related products to produce 3 gas that comtains bvdrocarbons, oif droplets {agrosolh
some carbon particulate, carbon monoxide, and other wrace components in an endothermic
svatem using low levels of oxvoen and no diveot contact with 4 flame. Your desent ;-szém'; of dwe
Coronalux primary chamber also provides that the design will prohibilt the igndtion of the waste
by the flame by the metal shield instaliation which will completely cover the Same and that the
temperature profile of te Coronallux primary chamber will preciude auto-ignition of the waste.

“ The 1993 proposal was largely changad by the 1996 re-proposal. However, neither the
definitions of "primary” and “secondary” chamber, nor the basic deseription of the HMIW
neinerator ax consisting of & “primary™ and “secondary™ chamber were altered by the re-
proposal. In facy, the 1996 re-proposal discussed the use of the “primary” chamber a8 & method
of determining the sies of the HMIWL
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However, inan email of September 8, 2018, vou provided tomperature plots of & similar unit’
{See Figure 1) and described those plots as followy

. the temperature profile shows 2 § minute purge evele, foHowed by the burners tuming
on in the main chamber, The inflection in the graph s a clear ndication of the change,
During the first Heration the bumers are on for ahout two mimates, and then tomed off —
nofe the slope change inthe line. The bumers come on once mare during the second
teration, run for less thae & minute until the slope changes again, and then (in this case)
were off for the rest of the run. They would bave swned back on i the temperaturs had
dropped 1o the low temperatrs set polnt on the PLO, but this did not happen.

The alr valves started 1o closs slightly before the burners came on. The wasie beging 1o
oflipas at the SO0F mark, and based on the sdditive (slope 218 > slope 1y infleotion in the
Hne should be off-gassing sustainably by 700F, ACthet point the burney and aly Churner) is
ot

e

3% s g

FIEH Wed Rug 19 ORI

FEPA understands that & plot speeific to the eUvcling untt has not been genorstod as the unitis
not operational, According o vour email “leCyeling] will need 10 work out the specifics for e-
Cyeling, but the pavtem will be approximately correet”

&
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We helieve that H is evidenced by the iemperature profile tat beginndng af the 347 mark and
within the next approximately six minutes (o about the “40 m m} ithe process s combustion, 2
the temperature rises even with the burners of . We also bolivve that combustion is {:ﬁmmhumm
0 some extent o the ability of the 1000 12 refractory lined chamber matenals 1o go from 1007
1300 *F within 8 min and hold the heat at 12007 F for 2 howrs. Finally, from the deseription
voun provide of the primary chamber (see Hom 3 and 3 froom the "Pomary Chamber” fact gﬁaﬁzwm
4 deseribe “ignition temperature of the waste”. This conforus to the definition of the
‘peimary chamber” as in the HMIWT rule: ‘

Primary Chamber means the chamber in an HMTWI that recetves waste matenal, in

wltich the waste s ignited, and from which ash is removed. {See 8605103
The gaz from the Coronolux pz"émas“; chamber is routed 10 the low epergy plasma chamber
where the gases are exposed to 8 low energy eloctron gun, The low energy eleciron gua creaies
an clectron casvade at the end of the tube and releases these eleotrons inio the chamber. You
state that the slectron gun s not g high lemperature sourcs and is charactorived by g low thermal
joad, with very high kinetic energy. The high hinetic ¢ energy of the electrons cause the electrons
o eoliide with moleculey in the chamber, and in tumn fonize those molecuiss, oreating free
radicals. The ionized molecules of free vadicads formed subsequently react with the hvdrocarbon
stream (o accelorate the free radical oxidation process that naturally fakes place with
hvdrovarbons, This stream is subseguentdy routed o the residence chivuber where the oxidation
process is comploted.

Sines we have determined that the Coronalas primary chamber is 2 “primary chamber™ a3 that
term is defined at §60.5 e, we next evaluate the low energy plasma chamber and the rmzdmm
chamber as “secondary chambers” under the same section, Both chambery mest the defindiion of
“a component of the HMIWT tha E‘ﬁ@ﬁ‘;\’c*} combustion gases from the primary chamber™ {since
we derermined that the primary chamber Iy conducting combustion during at least part of the
process) and “in which the combustion process is completed” {%‘ss{:a‘aﬁ“& the low energy plasma

chamber and residence chamber conaplete the process which s inftialed in the primary chamtber),

Therafore, we beliove that the Coronalux svstem is subjeet to 40 OFR part 60 subpart Be,

determuination 15 based on the fact pattorn that was mutually agreed upon betweesn eCveling
an <§ i :2 EPA. Should any of the fact patiern change, then g new apphicability deforminalion may
need 10 be made, This determination was coordinated with the Office of Alr Qu&mv Planning
and Standands, the Gifice of General Counsel and EPA Reglon IV, H vou have any questions,
plerse contact my stafl, Mareia Mug, at (20235647042,

Mdsusing, Director
Sonttoring, Assistaner and Media Programs Divigion

“wd
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Cor o Fortunalo Villamagne, Parsgon Waste Solutions
Blizabeth Basil, SCDHEC
Diang Jakrowski, STDHEC
Yeronica Baminger, SCOHEC

Boo:  Mabaniis Modeh, OAPQE
Ay Hambrick, OAQPS
David Cowple, DAGES
Mike Thafy, OGC
Stan Kukier, B8
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